INTRODUCTION
The termination of the Rover nuclear rocket program in June 1973 made it necessary to do a complete assay of the entire Rover uranium fuel inventory. This inventory consisted of intact fuel elements, damaged fuel elements, and scrap from the fuel-manufacturing process that had accumulated over the many years of production. The uranium content of the intact fuel elements was well known because of the quality control on the production process, but the uranium content of the damaged elements and the scrap was not well known.
The uranium in the damaged elements and in the scrap was to be recovered by the uranium recovery facility at the Los Alamos Scientific Laboratory.
Uranium recovery had been going on for many years, but a large backlog of scrap containers still existed at the time of the termination of the Rover small pieces and stored in lo-liter stainless steel "hospital cans" (208-mm-o. d . by 254-mm-high).
The scrap,composed of graphite dust and small pieces of fuel elements, was also stored in these containers.
It was necessary to develop an assay instrument that could be used at the recovery facility to determine the uranium content of the incoming Rover samples, and that could be operated by the personnel at the facility.
For many years, Rover scrap samples had been assayed by the delayed-neutron technique. 1
This technique, which requires the use of either a Van de Graaff accelerator or a 14-MeV neutron generator, has been shown to be very accurate;
but, because of the complexity of the instrumentation, is not easily used for routine in-plant assay.
The gamma-ray assay technique, 2 which is program. The damaged elements were broken into used for the assay of low-density samples, could not be used because these samples, which typically contain 500 to 3000 g of uranium, were too dense to obtain proper gamma-ray transmission corrections. ' span the mass range of the samples to be assayed.
They are composed of a mixture of 93% enriched U308 powder and graphite flour, filled to within = 25 mm of the top of the containers.
The calibration curve that was generated using these standards, and using two neutron 
where R is the corrected coincidence rate (see Ap- 
V.
ASSAY PRECISION
The precision of the assay can be obtained by propagating the uncertainties associated with the count rates through all of the equations. It is easier, however, to obtain estimates of the precision by making repeated measurements on the standards. Table I gives the results of such measurements; these values can be used as estimates of the precision of measurements of actual samples.
Since the precision of the assay of samples with a uranium content of less than 500 g is governed almost totally by the background rates, an estimated standard deviation of * 20 g must be kg.
The 30-lb (-13.6-kg) limit is considered conservative for the following reasons. This appendix written by D. B. Smith, A-l (LASL).
3. The gross weight limit set above is Q 7% below the minimum total mass indicated by the calculations and includes the weight of the empty container.
